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Beftctardbung cheriidi^ao&ieadQgeteilttdieridiim wte^^ 

Abstand vom Kraftfahrzeug entf ernt beGodea und de- 

IMe Erfindung betrifft dne Vonichtung rur Vefmei- aea doe indmdudle ReatdomrniaBnahmc atgeotdoet 
dui^uiid/od^MinimieruQg vonKonfli^ tm 1st One sokfae ReaktionsmaBaahme ist in erstor Unle 

StrafienvericchrfOrdenEtiii&tziaeffl^nKraMali^^ 5 cin Hmwdi fOr dca FthrzeugfQhrcr auf cine bevorstc- 

IMe Entwicklung hat in den ktrten Jahren auf den heode fiCoIHdon. Reagiert der FahrzcugfOhrer auf die- 
StraBen zu docm n^kkn Ansdeg der Vericdusdkhte sen (Gawcis nidit, wird selbstUltig dne Mafinahme zur 
und der Informadonsflut gefOhit Das Fahrea von Kraft- Verringenmg dor KoUinonsgefafar efaigeldtet PQr die 
(ahtzeugen wfard somit zu ctnem komplexai Vorgang; FestiegUQg der S^iefhdtszonen werden dnerselts 
beldemderFahizcugfdiiref blcTitSsdieSit^^ lo fahnceug^eofisdie Parameter, wie GesdiwuuGtgkeit 

bradit werden kann, m denen er im Rahmen seiner und wdtere Faktoren. die Auswofcungea auf das Be- 
Mdglidikdtenflberfordertist sdileunigungsverbalten (z. B. die Beladung des Kraft- 

Daber muB es das Zid sein, den FahrzcugfOhrer, ins- fahrzeugei; ak audi die Fahrbahnbesdiaffenhdt sowie 
besondere hi kritisdien Situationen, zu endastea> Soge- die Stcfalwdte) haben, berQcksiditigt Bin solches Sy- 
nannte Fahrer-A$sistenz*Systenie (fienen dazu, den 15 stem rea^^ jedodi durdi Warnung oder Bremsein- 
FahrzeugfOhrer auf besdnunteGebhreahinzuwdsen. griff inmier nur auf dn vorausfahrendes Kraftlahrzeug 

So whd zur Definition dnes GefShiduogsgrades^i in oder ein vor dem Fahrzeug befindndien Hindmiis um 
dem tkh dn Fdirzeug aufgnmd diditcn Vcrlcchrsauf- ek Auffahren auf dieses Kraftfahrzeugbzw. Hindemis 
kommens und goteger S i ditw d te beSndet; in der zuverhindem. 

DB42 14817 At voigesdilagen, fiber Abstandserfas- 29 Die Aufgabe der Brfinduag ist es» dne Vorriditung 
aungsdnridttungen dea Weg zuni voiansfahraiden zurVemddungund/oderMudnderuQgvonKonflilctsi- 
Fahrzeugidie RdativsesdiwinxGgkek zwbdien dra bd- tuationen (UnSUlen) im StFaBenv^kdu- zu sdiatfai, die 
den Pahizeugen bz«r. zmsdiea deai Fahrzeug and d- die imierscUedlirfisten Altai von entstehenden Kon- 
nem Hbdmiis fiber dn Infirarot-SIditvrdten'Mtfsy- fHIctshuatioaen erfaBt und auf diese oitsprediend rea- 
item, die aktudle Siditwdte sowie die AugaibGdcsge- 25 gierenkann. 

SGfawiuSg^cdt des Fahrzengs end den Lenkwinkd zu EXe Aufgabe wirdduidi die Merkxnale des Patentan- 
erfassen. k AbhBn^kdt <&eser Gf&Ben^rird in dncm nnichs 1 gdfistVorteilhafte Aus-und Weiterbildungen 
erstenVerGohrenssdirittdnMaBfilr ebengeCahilosen stodindenUnteranspradiendargesteili 
FolgeabstandzudnemErontfahneugbzw.eineinHin- GemftB der Erfiodung wdst dne sotdie Vorriditung 
dernisdeSmertunddandteinHinwdsauf einegegebe- m eInmalMittd zum Erftissen von etnzelnen Tdlen der 
nenfalb vergrOBeriiare oder zu verriAgemde Augen- Umgebung dnes die Vorrichtung tragenden Kraftfahiv 
bSckgesdnvbdigkeit zur Anzdgc gebradit In einem zeuges auL Diese ebzdnen Umgebungsbformationen 
zwdten Verfahrgissdiritt wird hi Abhangigkdt der ge- kfinnen im dnfadisten Fall Ausgangsagnale von Sen- 
messenea Skbtweite dne nodi tidier fahriiare Gc- lordnridilungaL zur Ericennung von dnem oder mefa- 
scbwuuEgkdt beredmet und dteso' Geadiwindigi^ts- 35 reren Hfaidemissen sein» wobd fOr die Klassifiderung 
wert ndt dem Abstandagesdnrindig^^eitswert vers^ der Hhderaisse onndestens der Abstand und die Rela- 
dbexK wobd der geringere bzw. der negativere bdder dvgeachwbdigkeh zwlsdien dem Kraftfahrzeug und 
Werte zur Warnung des Fafarzei^gfOhren zur Anzdge dem eibannta Hndmus sowie dessen Gr6Be erfoBt 
getobcht wfad. Ehi soMies Fafare^Asdstenz-System wirdL 

kann Jedodi nur mittdbar dazu beitragen, UnfBDe zu 40 Daneben ktooen vortdihafterwdse die Mittd zum 
vermdden,daesauf die AnnafamedieserHhiwdse vrai Erfassen dnzdner Tdle der Fahrzei^gumgebung audi 
Pahrzi6Qgf0hrer angewiesen ist EinriduUmgcn 2»m Ennittdn des StredcenveriauKfz. B. 

DarOber Unaus haben hi den letzten Jahren passive Kurvmadien der Sb«BeX der voriiemcfaenden fiudit- 
Sidieifadi^systemfi Euizutg tm Kraft&d^rzeog gehalten weite und des Pahcbahnzustandea oder bdspielswdse 
(z.&Ahba&Seitenauti^[irallsdiutE)LDiesenS a$ Mittd zur Erkennung von StraBen- bzw. NSnweis^ 

gemdnsanij daB ric cnt aktiriert yerden, wtng em Zu- dern und/oddrAmpdnumbssen. 
fatmr^y^i^B crfdlgt ist Somit kdnnen sddie SSdier- Aus diesenEinzdrnformationen wird m nadigradiai- 
hdtssysteme^:ienUnEaIlttiditveriiiodera»sondaiinur teten Mitteb zur Bewertung des Abbikles und/oder 
d^senFolgenffirdtelttsassendesKTrftfalaneugesn^ Teflen diesen Abbikles em Al>bikl bzw. Moddl der 
dem. 50 Fahizeugumgebung ersteilt und bewertet Zusatz Bd i 

I^Venneklung dnes Unfalls wird durdi den Ginsatz wird fiber wdtere Mittd dss Fahrveihalten des Kraft- 
von akdven Sfcherfadttsystemen wie dem ABS mOglidt f ahrzeuges er£aBt Hier shid als Beispide Sensoreo, die 
Die Voraussetzungzum Ansprediendes Andblodder- die Fahrtriditung und die L&ogs- und Querbewegungen 
^tems ist Jedodi, daB der Fahrer (fie UnEaUgetahr er- fazw.Gesdnrindigkdtoi erfasseiwzu nenneiL Die Aus- 
kanntliatttndehieeatsinediendhoheVerzGgerungfor- 55 gangsagnale der genannten Mittd werden an Mittd zur 
dert Somit tst der ^olfi^die Einsatz der akthren Si- Bewertung des momentanen Fahrveriiahens abgege- 
cheriidtssysteme d>^rfdla unmtttelbar vom Fahrzeug- ben. 

niirer abh&nglg. Aus desem Grand wurden Verfahren SowoU (fie Signde der Mittel zur Bewertung des Ab- 
und Efairiditungen zum Veridndem von Zusammenstd* biUes und/oderTeOen dieses AbbQdes als audi <Se Aus- 
Ben out vorausfahrenden Fahrzeugen entwidceh, die 6o gangssigndi& der Mittd zur Bewert^ 
aufgrund elner gewissen Bgenstandic^dt b der Lage tens des Kraftfalirzeuges werden emer Verarbdtungs* 
dnd Auff ahruoHUle zu vermdden. Als Bdspld wird die dnricbtung zugeldtet, die aus diesen Ausgangssignden 
europflisdie Patoitanmekiung EP 545437 A2 erwflhnt. dne pfaydkalische Orenze zur Vermeidung eioer Kon- 
die on Verfahren zum VermeMen von IGoIGdonen von fliktsltuation ennittdt Whd diese physikalisdie Grenze 
Kraftfohrzeugen besdirdbt Bd dem bekannten Ver» 65 erreidit bzw. fibmdiritten, eracugen nadigesdudtete 
fahren wird das Ausgani^signdekerAbstandsmefivor- Mittel Steuersignale {Or ifie die Faiufunlctbnen des 
ricfatUQg dner Auswertevorriditung zugefOhrt Der Kraf tfahrzeuges bednflussenden iiffittd» zumlndeat ffir 
MeSbereich der AbstandsmeBvoi^dhtung word b Si- die BremsVBes<Aleunlgimga- und/<xler Lenkdnrkh- 
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mngdes Kraftfahrzetiges, entsprechend dcr Ausgangs- FUleo, in denea eine Gefabr frflhzeitlg erkannt wurde, 

signale der Mind fOr die Bewertung des Abbildes dcr ontcr gewi$$ea Umst&adcn eine KonQktdtuatloa je- 

Umgebuog der K^el der Bewertoag des Fohrverfaal- doch imvermddbar isu fObrt <Be erfindung^femftBe 

tens des Kraftfatirzeugs, d Les wtrd immittelbarauf ^ Vorriditutts dne MaBoahme 2ur Sebadensb^renzung 

die Fahrfunkdonen des KraftUineuges beeinfhissen- 5 dureh, iodem at beiq>ielsweise die KolQsion mit einer 

den Mittel eioge wirkt MQlltonse uif dem BOrgentdg dem Zusaxmnenstofi mit 

WShrend emes «oldien Eingri^ werdeo die losassen einer auf der Polutahn befiadlfeben PefBoa vorzieht 

des KnftEahrzeuges esctremea BeanspntdiungeQ ausge- Im Rahmen des Rnsatzes dues aatomatisdiea Fahr- 

letzt Um diese Beanspmdiungen in Hotfalldtuatioiien zeugfOhrungscysteim in dnem autooom betriebenen 

danFahrzeugfOhrerundeventaeilden Falurgftstenaxi* 10 Krahfahrzeug kanndleerfinduogsgem^Vomdit^ 

zopassen, wird nad dma Ausgestaltung der Bifindung darfiber htoapus als ein zusltzlidies Sidiertidtssystein 

der Bngrdfzdtpimktvariabdgestaltetund in bestir betraditet werden. das die Alcdoaen des autotiotn ge- 

ten Oreozen an die BedOrhtsse der Falirzeuginsassen fDhrten Kraftfaluzeuges nberwadit und somit einem 

angepafitEinittfrGber Bogriff indteBremsb^dileum- , wesentlidien Bdtrag zu dessen Sdierheh, audi In Be- 

gangS' tmd/odtf Lenkdnriditang hfttte zur Foige, dafi ts zugaufandereVerkebrsteOnehmerldstet 

skh FahrzeogfOhrer mit eher sportliAer Fahrvdse Als sdir vortdlhaft zu betraditen, ist wetteriiin die 

dordi die Vorridituqg gegfingdt filhlen und sie daber TatsadiCi daB die erftndungsgem&Be Vorridttung erst 

nldit dnsetzen wQiden. Hn za sp&ter Bi^rifl bd End- bet der Entstehung einer tatsSchHdien KonfEktsituatiott 

Chen dcr pt^slkialisdien Grenze zur Yerrnddung dner aktiv wird. Sie arbdtet nicht privendv, dh. sie fiber- 

KonfOkt^uation wOide bd defensiv fahrendea I^r$o- 20 oimmt nidtt die Fahrftmkdonen des KraftfUirzeuges^ 

nen eventndl zu dner AUdmong der Bnridiiung fail- wdl die Pabrgesdrmndigkdt za faodi ist Sie hand 

rett.AasdieseaGnmd and gexnfiS dner W audi oidit wahrwbdiiRdikdtsbadertod sondem nur 

zusStzlidie Mittd vorgesehen, die das Fabrveiiialten bd dnem tafsMiHdien Erreidien oder Obersdirdten 

des FahrzeugfOhrtrs ennittefaL Das Ansgangsdgnai die- der pbysika£sdien Grenze zur Venneidung einer Kon- 

ser Mittel fliefit ebenf alls m die Beredmung der pbyn- 25 fliktsttaadon. 

kalisdien Grenze dn, ab der die Steuersignale Ar <fie Kadifolgend md die Erfindung anhand dnes Aus- 

FahrfanktIanendesKiaft£ahrzeugesgd>iIdetwerd». fOhnmgsbdspIels besdirieben. Die F!gur zdgt dn 

GonfiB einer vorteiUiaftenAusUldung der ErSndo^ Bk)dcsdidtbilddererfindungsgemfifienVonrfehtang. 

wird glddizeitig mit dem Erzeug^ von Steuersignalen Bd der in der F!gur daig^tellten Voniditung besce- 

far die die Fahrfunkdonen des iCraftfabrzeoges bedn- 30 hen die Mittd 1 zur Erfassung dnes komplezen AbbQ* 

fbissendoi Mittel von dta entspredienden Mktein ein des der Umgebung aus den untersdiiedlidisten Senso- 

Steuerdgnal Verbindem einer manudlen Betftti- reo. Diese Sensoren mOssoi eine Rundumfiberwadumg 

gUQgdnrdidenFahrzeugfahrererzeugtdasheiBtdaB dcr Umgebung des Kraftfahrzeuges ennfiglkhen. Die 

der PahizeugfOhrer in ^ersokdien Situation keineilet Ausgangssignale der Sensorai verden Mhteln 3 zur 

HnfluBsuf das Fahrzeug hat, sondem nur nodi die er- 3$ Bewertung des Abbildes do* Fahrzeugumgebung zoge- 

findungsgemaBeVorriditungagiert Idtet Wdtertun stdlen Mittd 8 (NavigadcHissystem) 

Bd einem autonom durch dn antomadsdies Fabr- den Standortdes Kraftfafarzeuges im StraSennetz ksL 

zeugfUhnmgssysCem bewegtes Kraftfahrzeug wird Das Ausgangsdgnal S4 der l^ttd 8 wird ebenfaOs den 

ebenfolls ein Steumigiiai zur Vediindenmg der Betftti- MittdSzur VeifOgunggesteUt 

gung durdi <fieses S^tem gesendetp wenn ein Eingriff 40 Aits den l&r<foErmitthnig des Standortes des Kraft- 

durdi die erfindung^semflBe Vorrlditung auf (fie Fahr- fabrzeugesnotwendigoihidenMittdnSabgespeldier- 

Amkdonendes Kraftfahnceuges erfolgt ten ds^talen Strafienkarten kOnnen dabd zus&tzlidifl 

Nadi der Obeni^fame der Fahrfunkdonen durdi die Infiormationen, wie der StraSentyp oder Hutweis- and 

erfindungsgemiSe Vorridttuog ist es deren Aufgabe; Verkdinsdiadjg CTnvMnnum werden. Durdi <fie Ver- 

UnfaU zu vermdden. In dnzdnoi FlOen wird ^eses dieMittd3dnAbUklderUmgebaiigdesKnftfohi^^ 
nidit hnmer mOg&ch sdn. Mier werden die Mittd zum ges dar und bewerten es. Es werden Hindemisse bzw. 
Erzeugen vonSteuersigiialen fOr dieaktivenFahrfimk- Objdcte ericannC und klassifidert, das Vertialten ande- 
donen aufierdem Sttuenignde zur Akdrierung der ten Verkefarstdhiehmer abgesdittzt und die jewdlige 
passivenSidieriidtssysteme(ZiB.Aiiba|^Wamblinkan- 50 Verkehrsituadonmterpredert 
kge Oder Kotnrfeittriditnngett) ausswyten. Die Mhtd 2 beinhalten Sensoren und MeBeinriditun- 

Weiteiisin kann voigesehen sein. daB die erfindungs- gen, die das Pdirveriialten des Kraftf ahrzeoges besdm- 
gemlfie VorrUitung Mittd zum Feststellen dor Posi- men, so t,& Sensoren zur Ermittlung der Fahrge- 
don des Kraftfahneuges hn Strafiennetz bdnhdtet de- sdiwindi^^t, des Lenkwtnkets, der Quer- oder Ungs- 
ren Ansgangssignal zur Ergflnzung des erfaSten Abbil- 55 besdileunigung des Kraftfahrzeuges. Aus den Aus- 
des der Fahrzeugumgebtmg an die Mittd zur Bewer- gangssigndendieser Sensoren ennittdn (fie Mittd 4 das 
tungdeses Abbildes geidtetwerden. Fafarverhalten des Kraftfahrzeuges (Pahrstrategie). • 

GemiB einer Wdteri)iIduQg der Erfindung arbehen Die Auswcrtedgnate SI und S2 der Mittd 3 tufd 4 
dfizdne der in der Vorridttung vortiandenen Mhtel mtt werden dner QnrichtungS zugefOhrt Die EinridituagS 
AlgoridunenderFuzzy-Logfk. so beinhaltet Mittd 7pweldie aus den Auswertesignalen St 

Der YorteH eber siddien erfindungsgemftfien Vor- und S2 eine phyrikaiisdift Grenze G zur Venneidung 
riditung besteht Insbesondere darin, daB sowoU die efaier fConfiiktsitnadon ermittda Zusfi trfirh wird den 
UmgebungdesFahrzeuges als audi das Fahrzeugselbst Mitteln 7 dn Auswertesignai S3 dner Emrichtung 9 
beobaditet wt± Wenn der FahraotrfOhrer nbht mehr zugefOhrt. das die Fahrweise des FahrzeugfOhrers wie- 
fai der Lage ist, dne Konfliktsitittinon zu venndden, «$ doigibt. Mit Hilfe dieses Au$wertes{gnales kann die Ak- 
greift die Vorridttung dn, indem sie das Kraftfahrzeug zeptanz des FahmugfOhren fOr die efflndungsgemifie 
abbromst, bc«dileunigt uad/oderdem eventueUen Hm- Vorricfatung veAessert werden. Wbxldb physlkafiscfae 
demis ausweidstunddasKiiftfahrzeugsicheranhiltte Grenze O sehr niedrfg gesetzt; um maximden SSdier- 
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hdtsanfordeningeii xu genfigciv kam sich tin sehr 
sportlicher Fabrer gegingett fiSUea Bd defensiv hh- 
Kndeo Pmooini eioe sehr bodi aogesetzte to 
ze ebenMs zur Ablefanung der Vorriditung fKUirea. Aus 
diescm Grund wird vok MIfe de$ Auswmesign&les S3 5 
der Eingrifr8zd4>unkt der erfiDdungsgemlfiea Vomdi- 
tung FahrzeugfOhrer ad^tiv gestaltet 

bt die in dec MIttdn 7 bcrechoete pbydkalische 
Qrenze G erreicht, erfolgt die Obemahme der Fabr- 
funktionen durdi die erfindungsgemifie Vorriditungt to 
cntsprediextde Steuersignalo S5— S7 fOr die 
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Brems*. Besdileunigungs- uod Lenkeinridxtung des 
Kraftfahrzeuges von KCtteln € gebUdet werden. CHek±- 
zeltig wird eine BetftdgoDg dieser Einricfatuixgexi durch 
dea FahrzeugfOhrer bzw. das automatisdie Fahrzeug- 
fOhrongssystem verhindert 

Nidi der EntsdiftrfuDg der KonfKktiritimtioa wird das 
Kraftfahrzeog durdi die KGttd 6 an etnoi Ort bewegt 
ufld abgestellt, an dem es weder fOr die Fahrzeuginsas- 
ten nodi fOr andere Personen dne unmtttelbare Grfabr 
darsteDt 

Nidit in alien Flllen kann eine Konfllktsitutttion ver- 
mieden werdoL Dann eiztugea <&e Mhtd 6 die entspre- 
cfaeoden Steti^tignaie S5<~ S7 fOr dne Minimiemag des 
Sdiadens. Olddizdtig wird cin Steaersignd inabe- 25 
londere zur Akthriorung pasnver Sidierfadtssysteme 
(z. B. Airbagsysteme* Wamblinkanlage oder Notrufein- 
riditim^erzeugt 

Wenn die KraflOctdtuaticn duidi die erHnduogsge- 
m&fie Voniditiing verfdndert werden konnte und das 30 
Kraftfalurzeug fcdne Sekucdarsdifiden (Erkennung 
durdi BgendiagnQse) an der erfindmigsgemfiBen Vor- 
riditung utfwebt, to kaim der Fahrzetigfahrer nadi d- 
ner gewissea Wartezett das Fahrzeug wieder Gbemeh- 
meflundd{eFahrtfortsetzten.WennSdifidenamKraft- 3s 
fahrzeug nkfat verz^klb&r waren. io kann audi dieses 
Kraftfobzeiig vom Fahrzeogf Ohrer nadi einer gewis- 
sen 2jdt wieder Gbenaommcn werdoL Olddizddg wird 
dem FaJurer fiber dne entsprediende insueUe und/oder 
akofttisc^e Anzdge Oder em bs^rtisdies 40 
tatzf&U^^cdt der effinduQg8gQm&6«i Vorriditxmg deut- 
lidigemaditi 
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for den Binsatz in dnem Kraflfiduseug mh Mitteln 
(1) zur Erfassung eines AbbOdes der Umgebung des 
Kraftf ahrzeugeSt Mttehx (3) zur Bewertung des 
AbbiUes tmd/oder Trilen dieses Abbildes und Br- 
zeugung von ersten Auswertcsjgnalen (SI) b Ab- 
hlnglgkdt dieser Bewertun& Mittdn (2) zur Erfas- 
sung des Fahrverhaltens des ECraftfahrzeuges; Mit- 
tdn zur Bewertung des Fahrverhaltens and Er- 
zeugung von zwdten Auswertedgnden (S2) in Ab< 
hfingigkdt dieser Bewertung, und einer Veraxtei- 
tungseimfehtung (5) zum Verglddi der ersten und 
ddr zwdten AuswertesSgnaler wobd die Einridi- 
tung (S) Mittd (7) zur Ennittlung dner phytikali* 
sdien Grenze (G) zur Vermeidung einer Konfliktsi* 
tuation in Abhfingigkett des Ver^gjeidies der ersten 
uzkI zwdten Auswertesignaie (SI, S2) sowie Mittel 
(€) zum Erzeugen von Steuerdgnden (SS, S7) 
zundndest fOr &e das Fahrverfadten des Kraftfahr* 
zeuges beeinfhissenden KGtteL msbesonderefOr die 
Brems-i Besdileuidgung^ und/oder Lenkeinridi- 
long des Kraftfohrzenges nadi dem Errddien be- 
zidiungHweise Obersdireiten der phydkdischen 
Grenze in AbhSqgie^cdt der ersten imd zweiten 
Auswertesignaie (St S2) aufweist 

2. Vorriditung nadi Ansprudi 1, dadurdi gekenn- 
zdduiet,daS die Mittd ^ die phydkalisdie Gren- 
ze (G) ffir die Vamddung einer Konfliktsituation 
zusitdidim AbhSnggkdt eines drittenAuswerte- 
sl^iales (S3X das doB Fahrverhdten des Fahrers 
wiederglbt ennittelt 

3. Vonidimng nadi Ansprudi 1 oder 2, dadurdi 
gdcennzdduet, daB die NCttel (1) zur Erfassung 
ernes AbUldes der Umgebung dnes Kraftfahrxeug 
es mindtttens erne oder mduere Einiiditungen 
mindestens zum Eifassen des Abstandea^ der Rda- 
tivgesdiwindigkdt zwischeo dem Kraftfduzeug 
und einem oder mdireren Hindemissen sowie der 
GrOBe und/oder der Bewegungsrkhtung der eifaS- 
ten Ifindendsse anfwdst 

4. Vorriditung nadi dnem der Ansprfidie 1—% da- 
durdi gekcnnzddmetv daB die Mittd bd Detek- 
tierung tinsr Krafiiktdtuation Steuerdgnde (S8) 
for im KraMshrzeug vorhandene pasdve Sidier- 
hdtssysteme erzeugOL 

& Vortldituqg nach dnem der Anqiriidie 1-^4, da- 
durdi t^^bsnrackfaiut^ daB <fie Mittd (6) i^ddizd- 
dg mit dem Brzeugiai von Steucndgnalcn (S5— ST) 
fOr (Se das FahrveitaHen des Kraflfahrzeuges be- 
einflusseadai Mittd eni Steuersignd zum VerUn- 
dem ^ler mantMHen Bctafljgung dieser Hnridinm- 
genenEeugen. 

6l Vorridttung nach dnem der Ansprfldie 1^4,da- 
durch gekomzddme^ daB die Mittd (6) glddizel- 
tig mit dem Erzeugen von Steuersignden fOr die 
das Fehrveitdten des Kraftfdureuges beeinflus- 
seoden Mittd dn Steuerdgnd zum Veftindem ei- 
ner Betfltigung dieser Einriditungen durdi ein au- 
tomatisdies FahrgeugfOhrungssystem erzeugen. 
7. Vorriditung nadi einem der Ansprfldie 1 bis 6, 
dadurdi g^ennzeidmeti daB die Mittd (1) eine 
Einriditung zum Erf assen oder Ennittdn von Stra- 
Benvftrlauf en (z, & Kurvenradien) aufweisen. 
& Vorriditung nadi einem der Ansprfldie 1 bis 7, 
dadurdi gekennzddmet, daB Mittel ^) zum Fest- 
steflen des Standortes des Kraftfdirzeuges im Stra- 
Bennetz vorgesehen sindi deren Ausgangsdgnd 
(S4) den Mittdn (3) zur Bewextung des Abbildes 
und/oder Tdlen (Ueses AbbiUes zur Eig&nzung des 
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vofl dem Mhtel (l) erfafitea Abblldes zugefQhrt 
wild 

1 Vorriditung nach etaem der AnaprOdie 1 bis 8. 
iiadurch gtkranzeicfanct daB <Be KQttd (1) dne 
Einriditung zum Erfassen dcr voiiifiiTscheiidcn 5 
Sicfatwdte auh^reiseiL 

la Vorrichtung nadi cfaem der Ansprflche 
dadurch gelcennzeidmet, daB die Mittel (1) Snrich- 
tungcD zam Erfassen des E^bahnzustand^ bein- 
halten. 10 

11. Vorriciitung nach eiaem der AnsprQche 1—10, 
dadurdi gelcennzeichneti daB cinzeliic der Mittel 
(1) auBerhalb des Pahtzeuges angeordnet dnd 

12. Voiiiditungtiacheinemder AnsprQdiel bis 11, 
dadurdi gekennzddmeti daB miad^tens eines der 15 
Mittel (3, 4^ 6v 7, a 9) mit Algorithmea der Puzzy- 
Logikarbettet 
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(54) Device for Avoiding and/or Minimizing Collision Situations in Traffic 

(57) The invention relates to a device for use in a motor vehicle for avoiding and/or minimizing 
collision situations in traffic with means (1 ) for acquiring an image of the motor vehicle's 
surroundings, means (3) for evaluating the image and/or parts of this image, and generating first 
evaluation signals (SI) as a function of this evaluation. In addition, the device contains means (2) 
for acquiring the driving characteristics of the motorvehicle. and means.(4) for evaluating. these 
driving characteristics and generating secondlevaluatioh sighals"'(S2) as"a function of this 
evaluation. The evaluation signals (SI , S2) are relayed to a processor (5) to compare the first and 
second evaluation signals, which contains means (7) for detemiining a physical limit to avoid a 
collision situation as a function of a comparison of the first and second signals (SI , S2), as well as 
means (8) for generating control signals (S5. S6, S7), at least for the means that influence the 
driving characteristics of the motor vehicle, in particular for the braking, accelerating and/or 
steering systems of the motor vehicle, after the physical limit has been reached or exceeded, as a 
function of the first and second evaluation signals (SI, S2). 
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Specification 

The invention relates to a device for use in a motor vehicle for avoiding and/or minimizing 
collision situations in traffic. 

Developments in recent years have led to a rapid increase in traffic density and 
information flow on the roadways. As a result, driving a motor vehicle has become a complex 
process, in which drivers can be placed in critical situations where they are overtaxed in terms of. 
their options. 

The objective must therefore be to take the burden off the driver, especially in critical 
situations. So-called driver assistance systems are used to make the driver aware of specific 
dangers. 

In order to define the level of danger in which a vehicle finds itself due to dense traffic 
volume and limited visibility, DE 42 14 817 A1 proposes that distance sensors be used to 
determine the distance to the vehicle in front, the relative speed between the two vehicles or 
between the vehicle and an obstacle via an infrared visibility measuring system, the cunrent 
visibility as well as the instantaneous speed of the vehicle and the steering angle. As the first step, 
a safe driving distance behind the vehicle in front or an obstacle is defined as a function of these 
variables, thereby providing infomiation as to whether the Instantaneous speed should be 
increased or decreased. In a second step, a safe driving speed is calculated as a function of the . 
measured visibility, and this speed is compared with the distance-speed value, and the lesser or 
more negative of the two values is displayed to warn the driver. However, this type of driver 
assistance system can only indirectly aid in avoiding accidents, since it depends on the driver 
accepting the information that is provided. 

In addition, passive safety systems have found their way into motor vehicles in recent 
years (e.g., airbags, side-impact protection). These systems are generally only activated once a 
collision has actually occurred. Safety systems like these therefore cannot prevent an accident but 
only ameliorate the consequences of one for occupants of the motor vehicle. 

Using active safety systems such as ABS makes it possible to avoid an accident. 
However, the stop control system can only respond if the driver has recognized the danger of an 
accident and decelerated sufficiently. Therefore, the successful use of active safety systems 
depends directly on the driver. For this reason, procedures and devices to prevent collisions with 
vehicles in front were developed that are able to prevent rear-end collisions with a certain degree 
of autonomy. One example is European Patent Application EP 545 437 A2, which describes a 
procedure for avoiding motor vehicle collisions. In this procedure, the output signal of a distance 
meter is relayed to an evaluation device. The measuring range of the distance meter is set within 
safety zones, which are located at varying distances away from the motor vehicle and which have 
an individual response assigned to them. Such a response primarily serves to alert the driver to 
an impending collision. If the driver does , not respond to this warning, a measure for reducing the 
danger of a collision is automatically introduced. Safety zones are defined by taking into account 
both vehicle-specific parameters, e.g., speed, and other factors that affect acceleration behavior 
(e.g., vehicle load, along with road conditions and visibility). However, this type of system only 
responds given a motor vehicle in front or an obstacle located in front of the vehicle by issuing a 
warning or applying the brakes to prevent a rear-end collision with this motor vehicle or [a collision 
with the] obstacle. 

The object of the invention is to provide a device for avoiding and/or minimizing collision 
situations (accidents) in traffic that can recognize and respond appropriately to the various types 
of collision situations that can arise. 

The object is achieved with the features set forth in Claim 1 . Advantageous developments 
and improvements are described in the sub-claims. 

According to the invention, this type of device. has .means^foi^monitoring individual parts of 
the sunroundings of a motor vehicle carrying the device. In the simplest case, these individual bits 
of information can be output signals from sensors for detecting one or more obstacles, wherein at 
least the distance and relative speed between the motor vehicle and detected obstacle and its 
size are registered for classifying the obstacles. 

In addition, the means for monitoring individual parts of the vehicle's surroundings can 
also include devices for ascertaining features such as curve radius of the road, the prevailing 
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visibility and roadway conditions, or means for detecting street or information signs and/or traffic 
lights. 

Downstream means generate and evaluate an image or model of the vehicle's 
surroundings from these individual bits of information and analyze the image and/or parts of this 
image. The driving characteristics of the motor vehicle are monitored using additional means. 
These include sensors that determine the traveling direction and the longitudinal and transverse 
motions or speeds. The output signals of said means are relayed to means for evaluating the 
instantaneous driving behavior. 

Both the signals from the means for evaluating the image and/or parts of this image and 
the output signals from the means for evaluating the motor vehicle driving behavior are routed to a 
processor, which determines a physical limit for avoiding a collision situation from these output 
signals. If this physical limit is reached or exceeded, downstream means generate control signals 
for the means that influence the driving functions of the motor vehicle, at least for the 
braking/accelerating and/or steering systems of the motor vehicle, according to the output signals 
of the means for evaluating the image of the surroundings of the means for evaluating the motor 
vehicle driving behavior, i.e., action is taken directly on the nrieans influencing the driving functions 
of the motor vehicle. 

During this kind of intervention, the motor vehicle passengers are subjected to extreme 
stresses. In order to adjust these stresses for the driver and any passengers in emergency 
situations, the time at which the intervention occurs is variable, and according to one embodiment 
of the invention, within certain limits, tailored to the needs of the vehicle passengers . Intervening 
in the braking, accelerating and/or steering system too soon would cause drivers with a faster 
style of driving to feel as though they were being dictated to by the device, and hence would not 
use it. Intervening too late upon reaching the physical limit to avoid a collision situation might 
result in a rejection of the device by defensive drivers. For this reason, additional means are 
provided in an improvement to reflect the driving behavior of the driver. The output signal of these 
means is also incorporated into the calculation of the physical limit starting where the control 
signals for the vehicle's driving functions are formed. 

In accordance with an advantageous development of the invention, an appropriate means 
generates a control signal for preventing manual actuation by the driver at the same time that 
control signals for the means influencing the driving functions of the motor vehicle are generated, 
meaning that the driver has absolutely no influence on the vehicle in this type of situation, with 
actions now performed only by the device, according to the invention. 

In a motor vehicle moved autonomously by an automatic vehicle control system, a control 
signal to prevent actuation by this system is also sent out if the device according to the invention 
intervenes with the driving functions of the motor vehicle. 

After the device according to the invention has assumed control over the driving functions, 
- ,its job is to defuse a threatening collision situation, i.e.. to prevent the accident. In isolated cases, 
this wilfrTot always be possible. The means for generating control signals for the active driving 
functions will here additionally send out control signals for activating the passive safety systems 
(e.g., airtDags. hazard lights or emergency telephones). 

In addition, as a further enhancement, the device according to the invention can be 
provided with means to determine the location of the vehicle in the highway networtc. the output 
signal from which is relayed to the means for evaluating an acquired image of the vehicle 
surroundings. 

In a further development of the invention, some of the means present in the device 
operate with fuzzy logic algorithms. 

The particular advantage of this type of device according to the invention is that both the 
vehicle sun-oundings and the vehicle itself are obsea'ed. If the driver of the vehicle is no longer 
able to avoid a collision-situation, the^^device intervenes by braking or accelerating the motor 
vehicle, and/or evading the potential obstacle and safely stopping the motor vehicle. In cases 
where a danger is detected eariy, but a collision situation might still be unavoidable, the device 
according to the invention implements a measure to mitigate damage by choosing, for example, to 
collide with a gartDage can on the sidewalk rather than hitting a person on the roadway. 

As part of using an automatic vehicle control system in an autonomously operated motor 
vehicle, the device according to the invention can also be regarded as an additional safety 
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system, which monitors the actions of the autonomously controlled motor vehicle, thereby 
substantially contributing to its safety, even in relation to other road users. 

Also to be regarded as very advantageous is the fact that the device according to the 
invention only becomes active once an actual collision situation has arisen. It is not preventative, 
i.e., does not assume control over the driving functions of the motor vehicle because the driving 
speed is too high. It also does not respond based on probability, but rather only if the physical limit 
has actually been reached or exceeded to avoid a collision situation. 

The invention will be described below based on a working example. The figure shows a 
block diagram of the device according to the invention. 

In the device shown in the figure, the means 1 for acquiring a complex image of the 
vehicle surroundings consists of a wide variety of sensors. These sensors must enable all-around 
monitoring of the motor vehicle's surroundings. The output signals of the sensors are routed to 
means 3 for evaluating the image of the vehicle's surroundings. In addition, means 8 (navigation 
system) pinpoints the location of the motor vehicle in the street network. The output signal S4 of 
the means 8 is also made available to the means 3. 

Additional Information, such as the road type information and traffic signs, can also be 
derived from the digital road maps, stored in means 8, which are necessary for determining the 
location of the motor vehicle. Linking the output signals of means 1 and 8 allows the meiaris 3 to 
generate an image of the motor vehicle's surroundings and evaluate it. -Obstacles or objects are 
detected and classified, the behavior of other road users is evaluated, and the traffic situation at 

that time is interpreted. 

The means 2 incorporates sensors and measuring devices that determine the driving 
behavior of the motor vehicle, e.g.. sensors for ascertaining the driving speed, steering angle, and 
the transverse or longitudinal acceleration of the motor vehicle. The means 4 uses the output 
signals from these sensors to detemriine the driving behavior of the motor vehicle (driving 
strategy). 

The evaluation signals S1 and S2 of means 3 and 4 are routed to a'device 5. The device 
5 contains means 7 that detemiine a physical limit G from the evaluation signals S1 and S2 that is 
necessary to avoid a collision situation. In addition, an evaluation signal S3 of a device 9 that 
reflects the driving style of the vehicle driver is routed to means 7. This evaluation signal can be 
used to improve the acceptance the vehicle driver has for the device according to the invention. If 
the physical limit G is set very low to satisfy maximum safety requirements, a driver with a fast 
driving style may feel dictated to. A very high limit may also result in rejection of the device by 
defensive drivers. For this reason, the evaluation signal S3 is used to adaptively tailor the point at 
whfch the device according to the invention intervenes with the driver. 

If the physical limit G computed in means 7 is reached, the device according to the 
invention takes control of the driving functions with means 6 from the corresponding control 
. signals S5-S7 for the braking, accelerating anlsteering system of the At the same , 

time, the vehicle driver or automatic vehicle control system is prevented from actuating these 
devices. 

After the collision situation has been defused, the motor vehicle is moved by means 6 to a 
location where it poses no immediate danger to either the vehicle's passengers or other persons, 
and tumed off. 

A collision situation cannot be avoided in all instances. In this case, the means 6 
generates the corresponding control signals S5-S7 to minimize the damage. At the same time, a 
control signal S8 is generated in order to activate passive safety systems (e.g., airbag systems, 
hazard lights or emergency phones). 

If the collision situation could be prevented by the device according to the invention, and 
the motor vehicle exhibits no secondary damage (detected via self-diagnostics) on the device ^ 
" according to the invention, the driver can resume, control of the vehicle after waiting for.a certain.--^. 
time, and continue driving. If damage to a motor vehicle was unavoidable, the driver can resume 
control even of this vehicle after a certain period. At the same time, the driver is notified as to the 
operational readiness of the device according to the invention via an appropriate visual and/or 
acoustic display or a haptic signal. 
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Reference list: 

1 Means for acquiring an image of the surroundings 

2 Means for acquiring driving behavior 

3 Means for evaluating the image 

4 Means for evaluating driving behavior 

5 Device 

6 Means for generating control signals 

7 Means for determining the physical limit 

8 Means for determining the location 

9 Device 

51 Evaluation signal 

52 Evaluation signal 

53 Evaluation signal 

54 Starting signal 

55 Control signal 

56 Control signal 

57 Control signal 

58 Control signal 
G Physical limit 

Claims 

1 . A device for avoiding and/or minimizing collision situations in traffic for use in a motor vehicle 
with means (1) for acquiring an image of the surroundings of the motor vehicle, means (3) for 
evaluating the image and/or parts of this image, and generating first evaluation signals (S1) 
as a function of this evaluation, means (2) for acquiring the driving behavior of the motor 
vehicle, means (4) for evaluating the driving behavior and generating second evaluation 
signals (S2) as a function of this evaluation, and a processor (5) to compare the first and 
second evaluation signals, wherein the device (5) contains means (7) for determining a 
physical limit (G) to avoid a collision situation as a function of the comparison of the first and 
second signals (S1, S2), as well as means (6) for generating control signals (S5, S6, S7), at 
least for the means that influence the driving behavior of the motor vehicle, in particular for the 
braking, accelerating or steering systems of the motor vehicle, after the physical limit has 
been reached or exceeded, as a function of the first and second evaluation signals (S1. S2). 

2. The device according to Claim 1 , characterized in that the means (7) additionally determines 
the physical limit (G) for preventing a collision situation as a function of a third evaluation 
signal (S3), which reflects the driving behavior of the driver. 

3. The device according to Claim 1 or 2, characterized in that the means (1) for acquiring an 
image of the motor vehicle's surroundings contains one or more devices at least for 
determining the distance, relative speed between the motor vehicle and one or more 
obstacles, as well as the size and/or sense of direction of representative obstacles. 

4. The device according to one of the Claims 1 to 3, characterized in that the means (6) 
generates control signals (SB) for passive safety systems present in the motor vehicle upon 
detecting a collision situation. 

5. The device according to one of the Claims 1 to 4, characterized in that, at the same time that 
they generate control signals (S5-S7) for the means influencing the driving behavior of the 
motor vehicle, the means (6) generates a control signal to prevent these devices from being 
manually actuated. 

6. The device according to one of the Claims 1 to 4, characterized in that, at the same time that 
they generate control signals for the means influencing the driving behavior of the motor 
vehicle, the means (6) generates a control signal to prevent these devices from being 
actuated by an automatic vehicle control system. 

7. The device according to one of the Claims 1 to 6, characterized in that the means (1) has a 
device for acquiring or determining the route progression (e.g., curve radii). 
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8. The device according to one of the Claims 1 to 7. characterized in that means (8) to 
detemiine the position of the motor vehicle in the highway network are provided, whos output 
signal (S4) is relayed to the means (3) for evaluating the image and/or parts of this image in 
order to enhance the image acquired by means (1 ). 

9. The device according to one of the Claims 1 to 8, characterized in that means (1) has a 
device for showing the prevailing visibility. 

10. The device according to one of the Claims 1 to 9, characterized in that means (1) has devices 
for showing the road conditions. 

11. The device according to one of the Claims 1 to 10, characterized in that some parts of means 
(1) are located outside the vehicle. 

12. The device according to one of the Claims 1 to 1 1 , characterized in that at least one of the 
means (3, 4, 6, 7. 8, 9) operates with fuzzy logic algorithms. 



1 page(s) drawings attached 



